Introduction
Uranium monosulphide, US, is considered to be of potential interest as a nuclear fuel for fast breeder reactors. Due to oxygen contamination during the synthesis, a certain amount of UOS can always be present in the monosulphide1. I t appeares therefore, that in fuel elements based on US ceramics one may expect some amount or UOS, which could react at reactor operation temperatures with elements from cladding materials of fission reaction products. In studying such possible reactions between UOS and some rare earth metals (La, Gd, Yb) or Y 2, several new phases, identified as uranium-rare earth oxy sulphides were also found among the reaction products. These compounds could be prepared also directly by reaction of UOS with corresponding rare earth oxysulphides.
Applying this preparative method, these phases were prepared in pure form and were characterized.
Experimental
UOS was prepared by the reaction of U 0 2 with CS23 and rare earth oxysulphides by the already described methods4. The mixtures of starting oxy sulphide powders were pressed into pellets and sintered in vacuum 4.10-5 Torr at temperatures be tween 1300 and 1550 °C. The sintered pellets were crushed, mixed, pressed and fired again. This procedure was repeated several times to ensure homogeneity of the reaction products.
The samples were examined by X-ray diffraction, metallography, electron probe microanalysis and chemical analysis. Powder patterns were obtained with a Siemens diffractometer (CuK-a radiation). The 2 ft values were calibrated against the reflections of pure gold. The diffraction data of the compounds were indexed with the aid of a computer program.
Density of the specimens was determined pycnometrically by hexane as the displacing liquid.
The room-temperature magnetic susceptibility measurements were performed on some selected samples using Faraday method on a modified Newport instruments apparatus. The instrument was calibrated with mercury(2-j-) thiocyanatocobaltat(II).
Results and Discussion
The reactions of UOS with La20 2S, Gd20 2S, Yb20 2S and Y20 2S were investigated. As mentioned earlier, several new phases were found and are listed in Table I . The chemical compositions of these compounds can thus be represented as M20 2S, which corresponds to the stoichiometry of rare earth oxysulphides.
Sulphur must be therefore evolved during the reaction, which was confirmed by experiment.
Crystal systems and lattice parameters for the compounds are given in Table II The compounds having the same composition are isostructural. The only rather close relationship between the parent substances and the intermediate phase could be established in the case of U-La compound. The La20 2S lines belong to the strongest reflections of the U-La phase, and retain their relative intensities. Besides this, the lattice para meter a of (U, La)20 2S is equal to twice of the lattice parameter a of La20 2S. Thus it could be assumed, th at the structure of the U-La phase is the superstructure of the parent La20 2S.
The data of magnetic susceptibility measurement s of the compound U10La8O18S9 were used to cal culate the magnetic moment of uranium. The result 2.78 BM clearly indicates, that uranium is in 4+ valence state.
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